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Abstract 
This paper investigates the relative suitability of data and methodologies to assess the determinants of urban freight activity 
based on a case study that has been carried out in a typical city centre University campus in a medium sized British city. Data 
from procurement/purchasing and traffic surveys have been used to set a baseline model of freight activity in the development 
of Delivery and Servicing Plans (DSPs). Focus group interviews as well as revealed and stated preference surveys are discussed 
to address the data gap with a localised research strategy adapted to a campus sustainability initiative. 
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1. Introduction 
City logistics is a current concern in many cities across the world due to the pressure to become more 
sustainable in noise, air quality, congestion, and carbon emissions. In Europe alone, over 60% of the population 
currently lives in urban areas, making up 85% of the EU’s GDP (European Commission, 2007). In response to this 
issue, recent literature reports urban freight strategies such as low emission zones, urban consolidation centres and 
freight quality partnerships are attempting to reduce social and environmental impacts (see for example: Allen and 
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Browne, 2010; Browne, Allen, Nemoto, Patier, and Visser, 2012). Delivery and Servicing Plans (DSPs) is one of 
the recent strategies being promoted in the UK to address urban freight issues (Cherrett, Allen, McLeod, Maynard, 
Hickford, and Browne, 2012). The DSP strategy is centred on the receiver within the supply chain, as opposed to 
traditional urban freight intervention strategies that have focused on the transport operator. While the European 
funded TRAILBLAZER project (Wagdahl, 2010) promotes DSP as a soft urban freight transportation policy, still 
little is known of its effective deployment and use. Many unanswered questions remain about DSP as an urban 
freight strategy: how does it work; what advantage and or disadvantage does the strategy bring; what is the impact 
on the organisation’s stakeholders; and, finally, what are the key drivers behind freight activity around a large 
organisation?  
In this paper, we report on our investigations into the relative suitability of data and methodologies to assess the 
potential efficacy of interventions on urban freight activity in the typical city centre campus of Newcastle 
University, located in a medium sized British city in the North East of England. We present: problems identified 
locally; a review of the literature; the local context and available data; the gaps in that data; potential research 
approaches; the developed research strategy; and conclusions. The paper follows this structure and is written using 
sustained argumentation.  
2. Problem Definition 
We adopted an inductive approach to local problem definition, based on a critical realist approach to human 
systems, in that we accept the reality of vehicles, logistics systems, purchasing policies and sustainability targets, 
but also that these ‘real’ objects are not always spontaneously apparent; that behaviour has meaning to the 
participants that can be different to rules, regulations, organograms and procedures. We accept that, whilst an 
organisation such as a University appears an objective reality, with hierarchies and rules, it is in fact a construct, 
mixing both apparent and hidden processes. To that end, we work in both the mathematics and economics of 
quantitative data, whilst also employing interpretivist techniques to understand why behaviour occurs, and to 
develop a systems approach that models (however imperfectly) the interaction of stakeholders (Bhaskar, 1989; 
Bryman, 2012; Reynolds and Holwell, 2010). 
This approach is consistent with the view that city logistics is particular to a location; that the combination of 
‘why’ (the goals), ‘who’ (the actors), ‘with what’ (the techniques), ‘where’ (the environment) and ‘when’ allows a 
systems approach that can localise the available intervention strategies to the unique nature of each urban case 
(Zunder and Dellinger, 2005). This is consistent with the fact that logistics networks in the Single European 
Market operate in multiple cities and nation states, sometimes on the same day, e.g. in France-Benelux-Germany 
(City Freight Project, 2002). 
2.1. Local Problems 
Newcastle University launched a Coherent Campus initiative in July 2008 following a ‘Think Tank’ workshop 
hosted by the Vice-Chancellor. Its aim is to improve the spaces between buildings to create a sense of place that is 
welcoming, with well designed, well linked social spaces. The campus aims to be: permeable; pedestrian and 
cyclist friendly; safe; clean and tidy; visually recognisable; clearly defined; and environmentally sustainable. This 
has led to: road closure on campus; parking space reduction; new buildings; new-build living accommodation; and 
pedestrianisation. There was no brief to address freight, nor did the advising consultants address freight issues. The 
first transport focus was on sustainable travel planning, part of the ‘Smarter Choices’ programme introduced by the 
UK Department for Transport as soft policy measures, largely well known for promoting a reduction in carbon 
based travel to school and workplace via a personalised travel plan (DfT, 2004). This work was carried out 
working closely with the local city council. 
Within the University, the presence of freight vehicles generates a steady flow of complaints from senior 
management, generating pressure on the Estates Service and the Purchasing function. Traffic and purchasing data 
analysis shows that the proportion of freight on campus is high, at around 20% of all traffic entering University 
Campus sites, above the norm for standard urban freight flows, and unstructured observation of the campus shows 
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a high level of illegal parking on the periphery (Zunder, Aditjandra, and Carnaby, 2012). Meetings and a 
stakeholder workshop in 2012 led to an agreement that the following issues needed to be addressed: how does a 
campus, with reducing vehicle access and increasing staff and student numbers, manage freight; increase 
sustainability; and prevent subsidiary impacts on the city? 
3. Review of Literature 
Since the 1970’s, urban freight studies have emerged in transport academic literature following concerns with 
urban goods movement, as opposed to the movement of trucks in cities (Ogden, 1977). The term ‘urban goods 
movement’ has been defined as the movement of goods (as distinct from people) to, from, within, and through 
urban areas and can comprise goods or services that are produced and consumed in an urban systems (Ogden, 
1992). Since the main concern of urban freight was goods movement, the literature about urban freight focused on 
optimisation of urban freight transport network operation (Button and Pearman, 1981), leading to the establishment 
of the city logistics concept (Taniguchi, 2001). Whilst this led to a better understanding of how to model urban  
Table 1. Recent urban freight strategies in academic literature 
Urban freight strategies Location Research findings +/- to sustainability 
Low Emission Zones (LEZ) London, UK Operators would generally comply LEZ (Browne, 
Allen, and Anderson, 2005) 
+ 
Urban Consolidation Centre 
(UCC) 
Across European 
Cities 
If applied properly can generate benefits but 
financial sustainability is an issue (Allen, Browne, 
Woodburn and Leonardi, 2012) 
+ / - 
Joint working public private 
partnership (PPP) 
Paris, Utrecht, 
Linkoping, 
Gothenburg, London 
Strong management and knowledge exchange with 
support of political involvement and focus on long 
term possibilities (Lindholm and Browne, 2013) 
+ 
Vehicle access weight / size / 
time restrictions 
 
The Netherlands Time windows harmonized between cities lead to 
fewer negative environmental effects (Quak and 
Koster, 2007) 
++ 
Out of hours delivery and 
reduced noise from operations 
USA The total savings to the carriers are not large 
enough to compensate the costs to receivers 
(Holguín-Veras, 2008) 
- 
Use of home delivery locker 
banks and collection points 
Lyon, France Home delivery induces about 13% of the road 
occupancy rates in urban areas (Feliu, Ambrosini, 
and Routhier, 2012) 
+ / - 
Use of non-road modes e.g. tram Barcelona, Spain Waste tram scenario is better than retail delivery 
scenario (Regué and Bristow, 2013) 
+ / - 
Lorry-routing schemes Worldwide Improvements in technology and logistics practices 
lead to efficient and less expensive transport 
(Hensher and Figliozzi, 2007) 
++ 
Use/ design of environmentally 
friendly goods vehicles e.g. 
bicycles 
London, UK The use of UCC, bicycle and electric vehicle 
reduced travel distance by 20% and CO2  
emissions fell by 54% (Browne, Allen, and 
Leonardi, 2011) 
++ 
Road pricing systems New York, USA Cordon toll cannot be transferred to the receivers as 
it is a fixed cost; receivers are key to carriers 
behaviour change (Holguín-Veras, 2011) 
- 
Delivery and Servicing Plans 
(DSPs) 
UK Cities Load consolidation via DSPs and out-of-town 
freight consolidation centre with last mile in shared 
vehicles can be beneficial (Cherrett, Allen, 
McLeod, Maynard, Hickford and Browne, 2012) 
+ / - 
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freight traffic flow in the city environment, recent urban freight studies have focused on issues such as 
environmental impacts, sustainable economic growth and quality of urban life. The need for urban freight policy, 
as part of city strategies, has begun to be realised and cross-nation urban freight logistics best practices have been 
promoted (Zunder and Ibanez, 2004). The then urban freight policies have been criticised as inefficient, despite the 
growing and changing needs of urban logistics services (Dablanc, 2007). Aspects such as the lack of urban freight 
data; uninformed public authorities in managing freight; and home deliveries became new areas for urban freight 
studies. 
Alongside the classic issues of urban freight studies, discussed above, sustainability, encompassing economic, 
social and environmental aspects, within the context of urban freight, has been the centre of discussion among 
urban freight researchers in the past decades (see for example: Anderson, Allen, and Browne, 2005; Quak and 
Koster, 2005, 2007; Behrends, Lindholm, and Woxenius, 2008). The initial focus leaned towards addressing the 
negative environmental aspects of transport, as identified by the United Nations following the Rio Earth Summit in 
1992 and the Kyoto Protocol agreement of 1994, which target nations to reduce carbon emissions. The issue of 
urban transport of freight was also well acknowledged, alongside passenger transportation, on the European agenda 
for creating greener towns and cities (European Commission, 2007). In the UK, the research council funded the 
‘Green Logistics’ project (2006-2010) that aimed to answer the call. Sustainability strategies for city logistics was 
a particular focus of the project, with a number of urban freight initiatives being discussed, including low emission 
zones; urban consolidation centres; and freight quality partnerships (Allen and Browne, 2010). At the European 
level, ‘BESTUFS – Best Urban Freight Solutions’, an EC funded project (2000-2008), had been promoted as a tool 
for urban freight professionals/practitioners to learn, to exchange or to adopt best practices in urban freight 
strategies, centered on three main strategies: goods vehicles access and loading in urban areas; last mile solutions; 
and urban consolidation centres (Allen, Thorne, and Browne, 2007). Green Logistics and BESTUFS demonstrate 
industry’s acknowledgement of urban freight strategies. A summary of recent urban freight strategies that have 
featured in academic literature can be in seen in Table 1. 
In Table 1, a number of strategies were given higher sustainability credit (i.e. ++ remarks) because those studies 
found a positive impact. The +/- remarks indicate that such strategies were evidently beneficial in particular 
circumstances, but might not be applicable in different circumstances due to city planning, local (community) issue, 
location, etc.. Additionally, the +/- remark can also be scored by a strategy considered to have a potential but 
untested benefit, e.g. the freight tram case, and delivery and servicing plans (DSPs). 
While the list of urban freight strategies is long, and can be seen from various perspectives, including local 
administrations/urban communities (Munuzuri, Larraneta, Onieva, and Cortes, 2005), product type distribution 
channels (Danielis, Rotaris, and Marcucci, 2010), urban planning (Hesse and Rodrigue, 2004; Allen, Browne, and 
Cherrett, 2012a), the strategies can be classified into six categories of urban freight policy, as defined by 
Stathopoulos, Valeri, and Marcucci (2012): 
 
x Market based measures that aim to alter the market prices of goods (road pricing system); 
x Regulatory measures that refer to regulations enforced by control systems (vehicle access; out of hours 
delivery); 
x Land-use planning measures such as zoning of commercial/residential activities (low emission zones, UCC); 
x Infrastructural measures that aim to encourage modal shift (use of not-road modes; use / design of 
environmentally friendly goods vehicles: bicycles); 
x New technologies measures that aim to encourage exchange of data between logistics company agents and other 
parties (lorry routing schemes when road congested; loading/unloading bays management); 
x Management measures that aim to promote cooperation between urban freight stakeholders (PPP; DSP). 
 
Five of the six measures above are interventionist approaches impacting mainly on the relationship between 
carriers, forwarders and receivers - known as the traditional actors in the goods movement systems as described in 
Ogden (1992). The sixth measure addresses the importance of the role of policy makers in urban freight activities 
and is the main focus of recent urban freight research (e.g. Stathopoulos, Valeri, and Marcucci, 2012; Lindholm 
and Browne, 2013). 
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3.1. Delivery and Servicing Plans (DSP) as an intervention strategy  
The Delivery and Servicing Plan (DSP) is a recent feature of academic literature (see for example: Browne, 
Allen, Nemoto, Patier, and Visser, 2012; Cherrett, Allen, McLeod, Maynard, Hickford, and Browne, 2012; Zunder, 
Aditjandra and Carnaby, 2012) following an urban freight strategy being promoted by Transport for London in 
2007 as part of London Freight Plan sustainable freight distribution (Transport for London, 2007). This looks to 
assist retailers and other companies to consider the steps they can take to reduce the freight activity associated with 
the deliveries and collections they receive that may benefit the reliability and cost of these operations. While 
Cherrett, Allen, McLeod, Maynard, Hickford, and Browne (2012) has defined DSP targeting high street retail 
business, we have focused on the case of DSP from a public sector viewpoint. 
 DSP has been promoted in London Freight Plan targeting high street retail businesses and other companies but, 
the early evidence of DSP effectiveness, as reported by Transport for London, was from the public sector 
experience. The pilot case of DSP concerned the relocation of a portion of Transport for London’s offices 
(Transport for London, 2009). The report describes how overall deliveries were reduced by 20% within which 
catering; archives and stationary deliveries were reduced by 40%. Additionally, best practices in facilities 
management were highlighted, with central storage and management of consumables (including paper; ink; tea, 
coffee, milk, sugar; etc.); consolidation of deliveries; and increased out-of-hours delivery activity. Responsible 
purchasing, via the evaluation of contracts with suppliers using vehicles registered to the Fleet Operator 
Recognition Scheme (FORS), was also highlighted. FORS is a subsidised certification scheme (i.e. a form of PPP 
policy measure) aimed at ensuring that fleet operators are aware of a range of exclusive, economically sound 
benefits to improve safety and reduce environmental impact. It is worth noting that this exercise was part of a 
major rationalisation and consolidation of offices and considering whether the results are more to do with the DSP 
or with the efficiencies of co-location. The old maxim that, ‘the amount of stock held is the square of the number 
of stock locations’ may be what we see here. To what extent can DSP improve urban freight activity without 
relocation? To what extent is DSP an incomplete framework that actually requires other methods to build it into a 
coherent research strategy? 
3.2. Organisational purchasing literature 
The focus of DSP is centred on the logistic receiver and, for that reason, the purchasing1  background of an 
organisation, (be it public or private) becomes relevant to the investigation. Logistics is an induced activity and 
derives from purchases. To understand the role of purchasing we need to identify the interests, drivers and 
meanings of the profession, which can be quite different to those of transport practitioners and planners. Unlike the 
urban freight studies discussed above, that have been the subject of transport and logistics disciplines, purchasing 
is drawn across business and management disciplines. Notwithstanding the difference, the agenda of the recent 
purchasing literature has demonstrated similar themes to recent urban freight studies. Socially and Environmentally 
Responsible Purchasing (SERP) (Hoejmose and Adrien-Kirby, 2012), also known as ‘sustainable purchasing’, is 
the pursuit of sustainable development objectives through the purchasing and supply process, incorporating social, 
environmental and economic aspects (Walker and Brammer, 2009). 
A recent comprehensive survey of sustainable purchasing in the UK public sector (Walker and Brammer, 2009) 
assessed a number of sustainable purchasing practices encompassing a number of dimensions, including 
environment; diversity; human rights; philanthropy; and safety. The analysis has shown that, relative to other 
sectors, local authorities place a particularly strong emphasis on buying from local and small suppliers and that 
education appears to place emphasis on recycling; buying from minority and female owned suppliers; waste 
reduction; sweatshop labour; and reducing packaging. The challenges in the health sector were due to conflicting 
priorities, with patient care considerations taking precedence over sustainability in purchasing choices; moreover, 
 
 
1 In this paper we regard purchasing and procurement as identical and use the terms interchangeably throughout. 
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medical consumables and clinical products may be less substitutable than products purchased by other public 
sector bodies. Cost has been found to be the leading barrier to sustainable purchasing, rather than the facilitation of 
supportive top management 
Purchasing does have a sustainability agenda, which could encompass DSP to improve freight efficiency in a 
sound manner, but we also need to note the role of cost as a key driver in the profession, and look to how that can 
be incorporated into any intervention strategy. 
4. Local Context and Available Data 
Newcastle University lies at the heart of a city with a population of circa 300,000 within a conurbation of circa 
900,000, which lies on both sides of the river Tyne. The University main campus is integral to but separated from, 
the main city, but there are also other campuses and sites integral to the city (see Fig. 1). The scope of the study is 
the main campus only, since it can be clearly isolated, whereas many other sites have dual ownership or use, often 
with local National Health Service (NHS) hospitals. The University has over 144 schools/departments/institutes 
and over 80 buildings. There are around 5000 staff and 20000 students, making it the second largest employer in 
the city. Even on the main campus, there are organisations that are autonomous or semi-autonomous to the 
University proper. These include the Students Union and the Northern Stage theatre. Catering outlets, whilst 
integrated, run separate purchasing and logistics systems. 
  
 
Fig. 1. Main Campus of Newcastle University with traffic count points numbered. 
Analysis of traffic count data, collected from 30/04/2012 to 04/05/12, and analysis of purchasing data, from 
September 2011 to September 2012, has identified key facts about both the freight activity and buying patterns. 
The initial results were presented and reported by Zunder, Aditjandra and Carnaby (2012). We extended the 
analysis by identifying research strategy to cover data gaps. The key salient points are that the University is a key 
freight generator; 27% of all traffic attracted to the main campus is freight, using a mix of 82% light goods 
vehicles, with a flow of around 600 unique vehicles per day, per site. Approximately 1 freight vehicle enters or 
departs the main site every 4 minutes. [In addition to this, there is an observed and persistent level of illegal 
parking along the external periphery of the site, largely by couriers, but also by catering supplies vehicles.] The 
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reported usual European urban freight activity is between 10% and 18% (European Commission, 2006). The 
vehicle makeup is also quite different from, for example, the local shopping centre which has a majority HGV 
share within its delivery vehicles. The weekly flow of freight is quite stable through the working week (Mon-Fri), 
and we see little of the weekly shaping that is evident at the adjacent hospital, save for a small rise on Wednesday, 
traditionally a ‘sports afternoon’ in British universities, although no causal link has been tested. 
Analysis of the purchasing data shows a similarly flat ordering pattern, and one might assume that this is 
reflected in the deliveries. Analysis of the nature of purchase orders and the varying processes that underlay the 
activity shows that this is not the case. The University has 144 schools/departments/institutes that can raise a 
purchase order, via 466 expert buyers and 1,058 shoppers. Purchasing is highly decentralised, with the purchasing 
team focusing their efforts using a Pareto rule: that 80% of spend will be with 20% of suppliers and that these, plus 
the legal regulations on the spending of public money, take precedence. Of interest to urban freight researchers is 
the proportion of goods deliveries versus service visits, which the data (from September 2011 to September 2012) 
suggest is 70% goods and 20% services, with a tail of professional services and other works. 
5. Data Gaps 
5.1. Purchasing data 
Whilst the data allow insight into the freight entering and leaving the site and the top level purchasing activity, 
it is problematic for our purpose, due to the fact that the system is designed to meet the financial needs of the 
institution, not an analysis of freight activity. Further understanding of the purchasing data shows that the volume 
of purchase orders does not relate to delivery activity. Some Purchase Orders (PO) represent a single item of 
medical equipment that is delivered with tens of others in the same vehicle; others are ‘blanket’ orders that cover a 
month’s deliveries to multiple sites, on many occasions.  
The catering function uses a wholly separate system, as does the Student’s Union, and the theatre. The 
purchasing data are partial with respect to delivery location; it is not possible, in the majority of cases, to map a 
purchase order with a delivery location. The University has a single postcode with many (if not most) buyers 
failing to use the storage location field. Requested delivery dates are unreliable - the system defaults to the next 
day - and it is clear that many buyers place all orders with this default value. Given that many suppliers operate a 
‘next day’ service, the University is sending a clear message for next day deliveries, and yet it is not clear that this 
is intentional.  
The buyer is processing a demand from a user or a ‘shopper’ and this is handled by a secondary online 
requisition system. This also defaults to the next day; there is no systems link between the requisition and the 
resulting purchase order, so matching user demand with final purchase order is not possible. Actual delivery date is 
unreliable, in that many departments do not have staff to process receipts, and a receipt can therefore be recorded 
as the date of the supplier’s despatch note or just the date that the record was updated. The split between goods, 
services, and professional services is also doubtful, since we immediately noted that, for example, the University 
travel agent, that delivers tickets to site all day, is recorded in the purchasing data as all three. 
5.2. Traffic count data 
The literature suggests that a dwell time of 7-35 minutes is a delivery (Browne, Allen, Steele, Cherrett and 
McLeod, 2010; Cherrett, Allen, McLeod, Maynard, Hickford, and Browne, 2012) and this was adapted, due to our 
knowledge of the site, to 5-35 minutes, with shorter than 5 minutes being through traffic, and longer than 35 
minutes being a service visit. The traffic count data reveal that, on all four sites, we have a dwell time split of 27% 
longer than 35 minutes, 55% between 5 minutes and 35 minutes and 18% shorter than 5 minutes. From this we can 
see a noticeable peak of freight between 08:30 and 10:30 each day. The 06:00-1200 period is considered by the 
literature to generate the most urban deliveries for high street businesses (Cherrett, Allen, McLeod, Maynard, 
Hickford, and Browne, 2012), so the concentration between 08:30 and 10:30 at the University prompt a question: 
is this due to the University’s perceived demand for just-in-time, next day deliveries? The traffic count also shows 
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18% as through traffic, yet the points monitored were not through roads; additionally it would be very difficult to 
make a delivery at these points, due to the position of reception areas relative to the road. When this was discussed 
in a wider forum, it was suggested that in fact this was so-called ‘kiss and ride’ activity, where the driver of an 
LGV drops off their spouse/ partner at work. Indeed, the degree to which the suppression of passenger traffic has 
created non-typical behaviour requires further exploration. 
The traffic survey showed a very low record of courier, parcel and post carriers, including a total absence of 
FedEx, UPS or DHL. This could have been put down to poor recording of company deliveries but, after walking 
the site for a few days, it became apparent that the illegal parking on the periphery, which may be a consequence of 
the road closures on campus, means that such services are not entering the campus at all but rather stopping and 
running to make a delivery before driving on to possibly the next illegal stop. 
5.3. Other qualitative remarks 
Private purchasing is another key issue that the purchasing data cannot quantify, but which several discussions 
with the University central mailroom have revealed. Straw polls at forums and workshops have shown that around 
half of staff have ordered personal goods and had them delivered to work. The mailroom has received dried food; 
motorcycle parts; and a regular flow of goods from Amazon. This is an interesting area, since one might argue that 
delivering to a place of work that is open to accept a delivery is preferable to a failed home delivery; mailroom 
staff would disagree however, since the system is claimed to be at breaking point. That students are now being 
housed residentially within the main campus also raises questions about the definition of ‘official’ and ‘private’ 
goods. Questions put to parcel carriers, illegally parked on the periphery, revealed that, in addition to registered 
and recorded mail (often for the University senior management), delivery of books makes up a significant part of 
illegally parked deliveries. That an academic institution would ban the private purchase of books by staff and 
students seems unlikely, yet technically all such private purchases are against regulations. 
6. Research Strategy 
At the beginning of this paper we stated our adopted epistemological position as ‘critical realist’, where we 
accept the reality of the natural order but accept also that the observable pattern of events alone does not make the 
reality identifiable. We also stated an adopted ontological position that was ‘constructionist’, asserting that social 
phenomena (such as the buying, selling and transportation of goods) are constructed through social interaction and 
subject to constant revision (Bryman, 2012). We believe that the first inductive results of our research support the 
approach as sound for this case. This is because the observable patterns of events, such as traffic counts, or 
purchase orders, or delivery records, are artefacts of behaviour which has meaning, and that meaning has to be 
derived through a systems approach that includes the actors/stakeholders.  
Three types of stakeholder within the University are considered to play important roles in shaping the current 
freight behaviour. Each of the stakeholders will be dealt with by a different approach, with the objective of fully 
understanding how decisions are made that create a freight delivery at the University sites. 
The first stakeholder group considered are the end users and the buying agents that pass their demand through to 
the supplier. Among the approximately 5,000 staff employed by the University, 1,058 are eligible to raise a 
purchase order (shoppers) on the University procurement system and, within that group, 466 are categorised as 
‘expert’ buyers. Whilst the purchasing data reveal the end purchase orders, they do not reveal a variety of issues, 
such as the validity of requested delivery date, the underlying demand and the degree to which the delays in the 
administrative process change the original requirement.  
The second group of stakeholders considered is based on the all staff and research-based students. The rationale 
for selecting this category, separately from the shoppers, is the identification of employee personal orders delivered 
to the work place, as discussed in the previous section. This activity, which may be sustainable, generates freight 
operations around the sites, which may or may not be incremental to the needs of the organisation itself.  
The third type of stakeholder considered is the University’s supplier base. The procurement data show that circa 
2700 vendors supplied the organisation in the period analysed, categorised into 4 vendor types: ‘goods’, 
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‘professional service’, ‘service’, and ‘works’. Each month there are around 500 vendor orders recorded for goods, 
with a similar figure for the sum of the remaining vendor types.  
Allen, Browne, and Cherrett (2012b) listed various survey techniques to elicit quantitative data for the analysis 
of both freight deliveries and the originating demand; however, before designing the data collection, we must 
better understand how to analyse the data, as discussed next. 
7. Methodologies Considered 
7.1. Systems Approaches 
     Table 2. Comparative systems approaches, adapted from Reynolds and Holwell (2010) 
System 
approach 
Summary Strength Rating for Newcastle University study 
Systems 
Dynamics 
(SD) 
An approach for thinking about and simulating 
situations and organisations of all kinds and sizes by 
visualising how the elements fit together, interact and 
change over time. Uses feedback structure and 
behaviour, causal loop diagrams, dynamics. 
Strategic planning 
and evaluation. 
++ for planning and evaluation;  
- for understanding from actor 
perspective; 
-- use of equations not sympathetic to 
non technical actors; 
-- stated as ‘difficult’ for novices; 
-- ‘hard’ objective systems thinking 
Viable 
System 
Model 
(VSM) 
A conceptual model built from the axioms, principles, 
and laws of viable organisation. It can be used as a 
comparison against an actual organisation to identify 
weaknesses, mismatches or missing elements in 
diagnosing a problem and then as a framework for 
organisation design to resolve a diagnosed problem. 
Understands that autonomy exists within an apparently 
hierarchical and objectively ‘real’ organisation. 
Modelling difference 
between reported 
and perceived 
organisational 
structures. 
++ weakness identification; 
-- process is not actor led, and therefore 
relies on the practitioner’s interpretation 
not the users/actors; 
-- ‘hard’ objective systems thinking; 
++ adopts constructionist approach to 
organisations 
Strategic 
Options 
Development 
and Analysis 
(SODA) 
Enables a group or individual to construct a graphical 
representation of a problematic situation, and thus 
explore options and their ramifications with respect to a 
complex system of goals or objectives. In addition the 
method aims to help groups arrive at a negotiated 
agreement about how to act to resolve the situation. 
Group focused 
negotiated construct 
to explore options 
++ actor led, group focused; 
++ adopts constructionist approach to 
organisations; 
+ inductive; 
- less focused on solution planning; 
+ off the shelf software and 
accompanying process available 
Soft systems 
methodology 
(SSM) 
 
An approach for tackling problematical, messy 
situations. It is an action-oriented process of inquiry 
into problematic situations in which users learn their 
way from finding out about the situation, to taking 
action to improve it. 
An organised 
process in which the 
situation is explored 
using a set of models 
of purposeful action. 
++ predicated on differing world views, 
which may never be resolved; 
++ looks for solutions that are feasible; 
-- appears to assume problems are 
objective 
Critical 
systems 
heuristics 
(CSH) 
A framework for reflective professional practice 
organised around the central tool of boundary critique. 
Boundary critique is presented as a participatory 
process of unfolding and questioning boundary 
judgements rather than as an expert-driven process of 
boundary setting. 
Working 
constructively with 
tensions between 
opposing 
perspectives as they 
arise. 
++ adopts constructionist approach to 
organisations; 
+ addresses interventions and 
methodology; 
-- literature shows an expert-driven 
method 
 
Systems approaches managing complex issues date back to the 1950s. They recognise that both human and 
engineering problems can be ‘messy’ but they vary in their degree of objectivism versus constructionism and group 
or expert led approaches. We have evaluated five, each with a proven track record of over 25 years. The five 
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approaches (adapted from Reynolds and Holwell, 2010) are: System Dynamics (SD) developed originally in the 
late 1950s by Jay Forrester; Viable Systems Model (VSM) developed originally in the late 1960s by Stafford Beer; 
Strategic Options Development and Analysis (SODA: with cognitive mapping) developed originally in the 1970s 
by Colin Eden; Soft Systems Methodology (SSM) developed originally in the 1970s by Peter Checkland; and 
Critical Systems Heuristics (CSH) developed originally in the late 1970s by Werner Ulrich. Each of the 
aforementioned approaches was assessed for the Newcastle University study, as shown in Table 2. 
More than one of these methods being appropriate to our required approach in addressing the issues, we shall 
adopt the more interpretivist one, that has an available software suite, as well as being clearly led by the actors’ 
view of process, problems and meaning. Our choice for the first identified stakeholder group - the university 
‘buyers’ - is therefore SODA, a systems approach well suited to designing interventions able to work with ‘messy’ 
problems. We shall utilise workshops with the 466 ‘expert buyers’ to understand how they understand the process 
of buying, and how they meet the needs of their internal customers. It is likely that we will explore the degree to 
which the institutional ‘message’ to suppliers, regarding service delivery methods, is one constructed consciously 
or is in fact an unintended consequence of people and procedures. It will also be of great interest to explore to what 
extent the University is in fact one organisation at all, or whether it is more akin to a small town or high street. As 
part of this technique, the different potential interventions will be developed and/or changed, as a better 
understanding is reached of the desired outcome of the final demand. This will be accompanied by better mapping 
of purchase orders and locations, and also a reshaping of the data to better equate the small frequent purchase 
orders of a medical researcher with the single catering order that triggers hundreds of deliveries over an extended 
time span. 
7.2. Multivariate statistical analysis 
A multivariate analysis is an examination of observed behaviour. This analysis attempts to explain, rather than 
merely describe, what is going on. A questionnaire-based survey is targeted at all staff and students (the second 
identified stakeholder type) to capture data about purchasing behaviour, attitudes and preferences that encompass 
the social, environmental and economic aspects of urban freight transportation. This simple low-level survey aims 
to identify the level of private purchases delivered to the University. This may well also include a section for staff 
about their perceptions of customer service to corroborate the SODA results. 
7.3. Revealed / Stated Preferences 
Revealed preference (RP) data could be used to analyse how suppliers (stakeholder type 3) currently respond to 
demand from the University. This would be problematic, given the effect of lack of detail upon the quality of the 
data collected to match purchasing to deliveries. It seems unfeasible to restructure the ICT systems to focus on 
delivery data, when the institution’s primary focus is teaching and research, not logistics management. It may be 
possible to further enrich the revealed data by requesting data sets, for the dates of the traffic count, from our 
suppliers’ systems, since they are indeed focused on logistics. We shall do this, but are left with a core problem of 
RP: that to evaluate the effect of change, it must be piloted to see how the behaviour changes. This can be 
problematic in that it may involve infrastructure, operational or commercial changes which are costly to set up. It 
may also be difficult to obtain sufficient variation in the RP data to examine all the variables of interest, in order to 
develop utility functions. 
Stated preference survey refers to a family of techniques that use individual respondents’ statements about their 
preferences to estimate utility functions. This technique is particularly helpful when there are variables that are not 
immediately apparent to the researcher, since the process can allow for such ‘unknown’ factors to be inferred 
through analysis. There are some criticisms with any stated preference survey. People may not act as they say they 
will; there are problems inherent in a major customer, such as a University, asking its suppliers how they will react 
commercially to changes in purchasing practice. However, if we use the relative utility and not the absolute utility 
of the resulting survey, and triangulate it with qualitative data, then we may either detect bias or be able to set aside 
a tendency to overstate responses (Kroes, Sheldon, Kroes, and Sheldont, 1988).  
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There are several approaches to this method. In freight transport a key method has been the Leeds Adapted 
Stated Preference introduced by Fowkes (2002), which uses a software suite that repeatedly adapts itself to a single 
respondent, effectively repeatedly sampling an individual to generate ranked results. This is well suited to very 
small sample sizes (such as an oligopoly), but can also be questioned for bias from the process. Another method, 
often used in passenger transport, is discrete choice stated preference surveys, which offer combinations of choices 
to respondents and ask for simple binary selection of preferences. Through factorial design and randomising the 
questionnaire presented to each party, quite complex combinations of choices can be sampled.  
We have a large potential supplier base to sample; we hope that the commercial relationship will engender a 
high response rate and we are going to be surveying discrete choices in response to interventions, rather than mode 
choice, which may well be better suited to ranking. We shall adopt a discrete choice stated preference survey, using 
the purchasing spend to stratify the sample and to achieve higher sample size validity. 
8. Conclusions 
The research strategy developed adopts a mixed methods approach, utilising quantitative soft operations 
research - systems approaches, revealed and stated preference surveys - combined with methods from social 
research that are qualitative in nature. Mixed method research can be adopted for various reasons (Bryman, 2006) 
and we have a research strategy that adopts integration between the various methods in an iterative fashion and 
looks to achieve a holistic view that incorporates mutual corroboration through triangulation, offsets the strengths 
and weaknesses of each method (and associated data), and achieves a more comprehensive account of the 
purchasing, policy and logistics activity in the studied area. Table 3 demonstrates summary of the research strategy 
identified that lead to further data collection of three studies employing University’s stakeholders. Each study aims 
to address different hypothesis. The first study aims to contest the relationship between buying system and freight 
activities. The second study aims to understand the relationship between private purchasing and freight activities. 
The third study aims to understand the response of University supplier to potential freight interventions in 
optimising freight activities. 
    Table 3. Research strategy to support campus sustainability initiative addressing freight 
 Stakeholders Methodology considered Data collection 
1 Staff as end users (buying agents) Systems approach using SODA methodology Focus group and interview 
2 All staff and research based students Multivariate statistical analysis Questionnaire survey 
3 University’s supplier base Revealed and Stated Preferences Interview and Questionnaire survey 
 
We have seen that the inductive approach has yielded a plethora of imperfect data and raised multiple questions, 
many thought provoking and also possibly unanswerable with the revealed data from the traffic counts and 
purchasing records. The dissemination of the results, within the management of the University and with local 
partners, such as the City Council and the NHS, has led to the recognition that there are issues to be resolved but 
that opportunities exist to improve the University’s sustainability. This may be by reducing the overall carbon 
footprint, reducing intrusion by illegal parking and/or looking to save money through more efficient or more 
appropriate supply choices and consequent delivery systems – a DSP. 
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